Objective: To put the debate on the Mediterranean diet in context by highlighting historical and prospective changes in the level and composition of food consumption in the world and key Mediterranean countries. Design: Data from FAO's food balance sheets are used to illustrate historical evolution. Projections to 2030 are presented from FAO's recent and ongoing work on exploring world food and agriculture futures. Setting: International. Results and conclusions: Many developing countries are undergoing diet transitions bringing them closer to the diets prevalent in the richer countries, i.e. with more energy-dense foods. There follows an increase in the incidence of diet-related noncommunicable diseases, which are superimposed on the health problems related to undernutrition that still afflict them. In parallel, many low-income countries are making little progress towards raising food consumption levels necessary for good nutrition and food security. Wider adoption of food consumption patterns akin to those of the Mediterranean diet hold promise of contributing to mitigate adverse effects of such diet transitions. However, the evolution of food consumption in the Mediterranean countries themselves is not encouraging, as these countries have also followed the trend towards higher shares of energy-dense foods. Possible policy responses to these problems include measures to raise awareness of the benefits of healthier diets and/or to change relative food prices in favour of such diets (by taxing fattening foods) or, at the extreme, making individuals who follow 'bad' diets, and thus are prone to associated diseases, bear a higher part of the consequent costs borne by the public health systems (tax fat people).
The debate on global issues of agriculture, food and nutrition has traditionally reflected perceptions of food scarcitiesactual, imminent or potential-under a perceived Malthusian race between food and population 1 . However, the long-term historical trends have been pointing in the opposite direction: at the global level, apparent food consumption (kcal/person/day as a world average) has been getting more plentiful and varied, not scarcer, notwithstanding the hefty increases in world population 2, 3, 8 (the term 'apparent' food consumption, often also called 'availability', refers to the domestic disappearance for human consumption of food commodities at the retail level computed in FAO's food balance sheets (FBS) for each country ‡).
The trend towards increasing world averages notwithstanding, significant parts of the world's population (some 800 million people, mostly in Africa and Asia 5 ) continue to have food consumption levels well below nutritional requirements. This reflects the persistence of poverty, lack of development, wars, etc. rather than global constraints to producing enough to meet the nutritional needs of everyone in the world. However, local constraints to increasing food production due to natural resource paucity and associated failures to develop agriculture are often important factors explaining the persistence of hunger in several countries which combine high demographic growth, significant dependence on local agriculture and few alternative avenues to sustained development, e.g. Niger. Localized Malthusian situations are not to be excluded even in a world with plentiful food supplies and more than sufficient production potential globally 6 .
q The Author 2006 *Corresponding author: Email nikos.alexandratos@fao.org †The views expressed are the author's, not necessarily those of FAO. ‡ Apparent food consumption ¼ production þ imports þ beginning stocks 2 exports 2 non-food industrial uses 2 feed 2 seed 2 waste (post harvest to retail) 2 ending stocks. Post-retail and household waste or feeding to pets food designated for human consumption are, therefore, included in apparent food consumption and can be considerable in some countries 4 . All data on apparent food consumption used in this paper are from FAO's data bank FAOSTAT The rise in the world average food consumption in recent decades reflected primarily the gains made by many developing countries, with China dominating the scene. Many of these countries have been gradually attaining consumption levels and patterns approaching those prevalent in the industrialised world, in particular as regards changes in diets towards energy-dense ones high in fat, particularly saturated fat, sugar and salt and low in unrefined carbohydrates. In combination with lifestyle changes, largely associated with rapid urbanisation, a corresponding increase in diet-related chronic noncommunicable diseases (NCDs) has been observed. In many countries undergoing this transition, the obesityrelated NCDs appear when health problems related to undernutrition of significant parts of their populations are still widely prevalent 7 . The two problems coexist and present these countries with novel challenges and strains in their health systems.
The increases in per capita food consumption and the change of diets towards more livestock products are set to continue. While it is beneficent in many countries with still inadequate diets, these further changes will likely be accompanied in many cases by enhanced risks of increased incidence of diet-related NCDs. In the next section, we present projections of the possible evolution of world food consumption (levels and structure) to the year 2030 from recent 8 and ongoing work in FAO.
Evolution of food consumption in a diverse world: past, present, future Structural change in favour of energy-dense foods (livestock products, vegetable oils, sugars) is evident in the historical evolution. Only half a dozen developing countries (in South America but also pastoral Mongolia) had over 50 kg of meat per capita three decades ago, while the great bulk of the population (75%, including China and India) lived in countries with under 10 kg. The proportions had changed dramatically by the end of the century, reflecting above all China's rapid growth, with the country approaching 50 kg. Change would have been even more pronounced were it not for India, which has so far proved very resilient in resisting penetration of meat-eating habitsa phenomenon reflecting both persistent massive poverty and cultural/religious factors 9 . The gradual shift of more and more countries towards diets having structures exceeding recommended limits of 'bad' nutrients, highly correlated with the increase of the relative shares of livestock products, is also seen in the data provided in Table 2 According to the FAO projections (Table 1) , the trend towards higher levels of per capita apparent consumption is set to continue, albeit at a slower pace than in the past, and so will the structural changes in favour of the energy-dense foods. However, the prospects for growth and further structural change differ greatly among countries and regions. Income growth plays a role in all cases, but its effects are mediated through complex interactions of a multitude of other factors (ecological, social, religious, demographic, urbanisation, health, policy, etc.) and, of course, the stage in the nutrition transition countries find themselves in at present determines how far they have still to go. Some countries have made the transition to more or less fairly high and stable consumption levels and livestock-rich diets (e.g. several industrialised countries) while others are at various stages in the transition. Still others have barely started the transition out of the traditional low levels and little diversified patterns, e.g. the roots/plantains-based diets in several lowincome countries in sub-Saharan Africa.
Given the prospects for overall development (not very promising for a number of developing countries*) and the persistence of the other factors determining diet structures, we can anticipate that countries will continue to have widely differing diet profiles in the future, though differences will be somewhat less pronounced than at present. In some countries, progress will not be sufficient to bring them even in 30 years time to levels of apparent per capita consumption compatible with reduction of undernutrition to tolerable levels 8 . The nutritional divide will be * The latest World Bank assessment of prospects (p. 9) foresees that there will still be some 2 billion people in 2015 (compared with some 2.5 billion in 2002) living on less than $2 a day in the developing countries, the bulk of them in South Asia and subSaharan Africa 11 .
becoming increasingly evident within the group of the developing countries themselves rather than along the traditional dichotomy developed vs. developing. In the process, countries moving out of 'food poverty' proper will run the risk of falling into the trap of 'health poverty' as they transit towards food consumption levels and patterns associated with increases in the incidence of chronic NCDs, even before they have resolved problems of undernutrition of significant segments of their populations. Promotion of the Mediterranean diet (MD) holds promise of mitigating the undesirable effects that accompany the diet transitions. We can gain some insights concerning the extent to which this may be a realistic prospect by examining how the MD has been faring in the Mediterranean region itself under the socio-economic transformations and related diet transitions of the last few decades.
Evolution of diets in some Mediterranean countries
To judge from the historical evolution of food consumption levels and structures, as depicted in the data of the national FBS, the experience does not augur well. The traditional MD seems to be in a moribund state in its very birthplace -allegedly Greece and within it Crete*. With the exception of the high consumption of olive oil and fresh fruits and vegetables, today's food consumption patterns in Greece (as national average) have moved away from those that were close to the MD prototype and were prevalent as recently as the mid 1960s. Shifts that accompanied rapid urbanisation, growing incomes, technical change in the food industry, the rapid diffusion of fast-food outlets, and globalisation have led to greatly increased consumption of animal products, lipids other than olive oil (added lipids as well as those embodied in other foods) and sugar.
In the mid 1960s, Greece had a national average apparent food consumption yielding 2900 kcal/person/day, with 29% coming from fats (13% from olive oil) and 43% from cereals. Meat consumption was a mere 33 kg/person/year and that of sugar 18 kg (raw sugar equivalent). Three and a half decades later, the kcal/person/day had risen to 3700 and fats from 92 to 152 g/day, accounting for 36% of total calories (12% from olive oil). Meat consumption had risen to 88 kg/person/year and that of sugar to 32 kg. No wonder that the incidence of obesity in Greece is among the highest in Europe and the world, with Crete itself holding place of pride in this transformation 13, 14 . The evolution of diets in the other Mediterranean countries on the European side tells a similar story. Figure 1 shows these changes for Greece, Italy and Spain.
In the obesity data (percentage of adult population with body mass index . 30 kg/m 2 ) of both the International Obesity Task Force 13 and the OECD 15 , Italy is at the bottom in the European obesity league, while Spain is in the middle position and Greece has the highest estimates. How can countries with fairly similar (though far from identical) diet levels/structures have so widely differing obesity rates? These divergences certainly raise the issue of reliability, comparability and mutual compatibility of the data on both apparent food consumption levels and obesity. On the side of data on obesity, it is to be noted that Italy's come from self-reporting, a method which is generally considered to underestimate the true incidence of the phenomenon 15 . On the side of the data on apparent food consumption, those of the FBS are certainly overestimates of actual intakes because they are inclusive of post-retail waste, which can be considerable 4 . They also contain the errors made in recording production, imports, exports, estimates of Note. Fats include added fats as well as those embodied in other food products Fig. 1 Greece, Spain, Italy: diet transition to increased fat consumption non-food uses and pre-retail losses of food commodities, though such errors can result in either over-or underestimation -see discussion in Bruinsma, 2003 8 (pp. 380-1). We have little option but to continue using these FBS data, notwithstanding their considerable shortcomings, because no other source of food consumption data provides as comprehensive coverage (countries, time periods, commodities) of what people have available to eat. In addition, the need to interface food consumption with agricultural production and trade in any policy analysis requires an internally consistent set of data for all variables concerned. Indirectly, some degree of validation of the FBS data comes from the observed accordance of the trends in per capita food consumption resulting from these data with the trends in obesity measurements for countries which have data on the latter for more than one time period. Some examples are shown in Fig. 2 .
It is seen that obesity is shown as having increased in Spain from 7% in 1987 to 13% in 2001, a trend that parallels that of the apparent national average food consumption revealed by the FBS. In contrast, data from Spain's Household Budget Surveys of 1980 -1981 and 1998 -1999 indicate that there has been a fairly generalised decline in per capita food consumption (or availability) 16 , a trend clearly at variance with the data showing growing obesity and growing national food supply from production and imports (net of exports). It would seem that these data consistently underestimate consumption, mainly because they more often than not capture only the part of food purchased for home consumption. Yet, the share of total food consumed away from home (restaurants, workplace cantinas, fast-food outlets, etc.) has been growing by leaps and bounds 17 . By reductio ad absurdum we may note that if per capita consumption of meat had not risen, it would be difficult to explain how Spain's production of meat (mostly pigmeat) grew so fast (by some 80%) over that period, given that increased net exports of pigmeat and products took only a small part of the total increase in production.
Issues in diet transitions and thinking about policy responses
A growing number of developing countries are embarking on nutrition transitions. While such progress will improve the welfare of significant parts of the world's population currently in poverty and suffering from inadequate access to food, experience shows that the associated risks of dietrelated NCDs will also be rising. WHO's proposed Global Strategy on Diet, Physical Activity and Health
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, if adopted and acted upon, holds promise of maximising benefits of such transition and minimising adverse effects. The recommendations concerning increased intakes of fruits and vegetables and substituting monounsaturated fatty acids (plentiful in olive oil, but also in canola oil) for other fats would favour the further adoption of the MD. Countries exporting Mediterranean products would gain some competitive advantage in the world market. Perhaps it is no coincidence that in recent years a good part of the expansion of world consumption of olive oil was accounted for by increases in countries with no or little tradition in olive oil production and consumption, e.g. North America, non-Mediterranean Europe, Japan, Australia and Brazil 19 . The growing awareness of the high costs imposed on society by the spread of diet-related diseases, both in terms of the health welfare of individuals and the pressures on the national health systems, provide a strong case for policies to promote healthy diets. It also provides an additional argument in favour of action now to reduce the incidence of hunger and undernutrition in the many low-income countries facing that problem, given that, according to some, children born to undernourished mothers and/or in populations with long histories of food deprivation face higher than average risks of developing diet-related diseases in adulthood in environments of easier access to food supplies 10, 20 . There is less consensus on what are appropriate policy responses -see discussion in Schmidhuber, 2005 21 . At the one extreme are views emphasising nutrition education and provision of information on the pros and cons of alternative lifestyles and the attributes of the different food products (e.g. by means of appropriate labelling), but not otherwise interfering with eating choices of individuals. In short, according to this view, it is the responsibility of the informed individual to adopt lifestyles that would reduce the risk of diet-related diseases.
At the other extreme, there are those who consider that it is the responsibility of the state to adopt more interventionist policies that would influence choices in favour of healthier food consumption patterns and lifestyles, e.g. policies akin to those used to discourage smoking. Examples include the banning of advertising of unhealthy foods, particularly to children, or outright restricting access to them (e.g. in schools), or making them more expensive by taxing them (e.g. a tax on fattening foods). In the extreme case, the option is sometimes aired of taxing fat people, e.g. through higher contributions to the health insurance schemes. This is predicated on the notion of the existence of externalities, i.e. that people with 'inappropriate' eating behaviour leading to obesity and associated disease should be made to bear a higher proportion of the costs themselves rather than impose them on others in collectively funded health systemssomething akin to the 'polluter pays principle'.
The policy dilemmas are certainly of no easy resolution, particularly in the light of the evidence that, at least in industrial countries, spreading obesity is increasingly encountered among the poor rather than in the well-to-do classes. In such cases, making fat people (hence predominantly poor) pay more would tend to subvert the very notion of social justice underlying most national health systems. This policy option may, however, have some merit for the developing countries undergoing diet transitions, where overweight and obesity are encountered, at least in the early stages, in the better-off population groups rather than among the poor.
Taxing food items rich in fat may or may not be effective in shifting diets of the population groups tending to overconsume such foods. If they are rich, higher (after tax) prices of these foods will probably have little effect as the rich have low price elasticities of their demand for food. In addition, it may penalise those who need high-energy intakes because of the work they do and who are more likely than not to be poor, e.g. rural workers. If the overweight people are poor, most likely the case in the high-income countries, the effectiveness of such policies would depend, inter alia, on whether they will be able to afford sufficient quantities of at least some of the more expensive healthier foods (fruits, vegetables, fish) to substitute for part of the energy-dense food items that are often cheaper 22 . It may happen that, following the imposition of the tax on 'bad' foods, the prices of the more preferred foods would rise because of the shift of the demand in their favour. In such situations, the poor could easily be priced out of the market of such healthier foods and revert to the consumption of the 'bad' ones. The limiting case is that they may end up changing their diets further in favour of the 'bad' foods. This could happen if the general rise in the food price level following a tax on fat foods were to reduce their overall purchasing power, i.e. make them poorer and reinforce their spending patterns in favour of cheap calories.
There is certainly something to be said for policies that, rather than raise the price of 'bad' foods, actually reduce that of the healthier ones, e.g. through measures to reduce production and, particularly, distribution and marketing costs, or that reduce barriers to imported food. It is likely that aficionados of the MD would abhor any thought of having fresh fruits and vegetables be imported, sometimes from far-away places, just for the sake of having them cheaper. After all, the very notion of promoting the MD is predicated not only on its health merits but also on the benefits it bestows to society at large through the preservation of the culture (with local production being an integral part of it) that gave rise to the MD in the first place. However, we should be aware that such arguments can be, and often are, abused to the point of becoming thinly veiled positions for trade protectionism.
